During routine dissection of head and neck region in a 65-year-old female cadaver variation in the origin of right subclavian artery was found. The right subclavian artery originated as a direct branch of arch of aorta distal to the origin of left subclavian artery and it was found passing behind esophagus (retroesophageal) and ascending upwards to the right side while the left subclavian artery originated normally from arch of aorta distal to the origin of left common carotid artery. Anomalous variations in the origin and course of arteries have serious implications in angiographic and surgical procedures; hence it is of great importance to be aware of such possibilities of variations.
Introduction
Subclavian artery is the artery of the upper limb, but it also supplies a considerable part of the thoracic wall, neck, and brain through its branches.
On the left side it arises from arch of aorta and ascends on the pleura to enter the neck behind the left sternoclavicular joint. On the right side, it arises from the brachiocephalic artery behind the sternoclavicular joint. On each side it arches laterally across the anterior surface of cervical pleura onto the first rib, posterior to scalenus anterior. It becomes axillary artery at the outer border of first rib. The artery is divided into three parts by scalenus anterior muscle, and the second part of artery lies posterior to scalenus anterior [1] .
Right subclavian artery may arise above or below sternoclavicular level. It may be a separate branch from aortic or the first or the last branch of the arch. Sometimes when the right subclavian artery is the last aortic branch, it passes between trachea and oesophagus and can cause dysphagia, a condition known as dysphagia lusoria. It may perforate scalenus anterior and very rarely may pass anterior to it. Sometimes the subclavian vein accompanies the artery behind scalenus anterior. The left subclavian artery is occasionally combined at its origin with the left common carotid artery [2] .
Case Report
During routine dissection of head and neck region in a 65-year-old female cadaver variation in the origin of right subclavian artery was found. The right subclavian artery originated as a direct branch of arch of aorta. It was seen arising as a last branch of arch of aorta distal to the origin of left subclavian artery and was found passing behind esophagus and ascending upwards to the right side while the left subclavian artery originated normally from arch of aorta distal to the origin of left common carotid artery (Figure 1 ).
Discussion
Classically subclavian artery on the left side arises from arch of aorta and ascends on the pleura to enter the neck behind the left sternoclavicular joint. On the right side, it arises from the brachiocephalic artery behind the sternoclavicular joint. On each side it arches laterally across the anterior surface of cervical pleura onto the first rib, posterior to scalenus anterior. It becomes axillary artery at the outer border of first rib. The artery is divided into three parts, and the second part of which lies posterior to scalenus anterior [1] .
Compression of the subclavian artery may result in an aneurysm, which is a potential source of emboli to the hand. The emboli may cause gangrene of the finger tips. In addition, repeated trauma may result in thrombosis of the subclavian artery. However critical ischemia is rare because of good collateral circulation, but the patient will complain of upper limb claudication, as well as coldness and numbness in hand [3] .
Embryological Basis of Variations in the Origin of Subclavian Artery.
In human embryo six pairs of aortic arches arise from the distal dilatation of the truncus arteriosus, which is known as the aortic sac. Each pair of aortic arches skirts around the foregut and connects to the dorsal aorta of the corresponding side. Normally the arch of aorta retains an arcuate character and these vessels incorporate the embryonic fourth arch of the left side. Other components of the aortic arch system disappear altogether or become radically modified [4] . The fourth aortic arch persists on both sides, but its ultimate fate is different on the right and the left sides. On the right, it forms the most proximal segment of the right subclavian artery, the distal part of which is formed by a portion of right dorsal aorta and the seventh intersegmental artery [5] . The left subclavian artery is not derived from a pharyngeal arch artery; it forms from the left seventh intersegmental artery. As the development proceeds, differential growth shifts the origin of left subclavian artery cranially. Consequently, it comes to lie close to the origin of left common carotid artery [6] .
Rarely the right subclavian artery arises from distal part of aorta and passes upward and to the right behind the esophagus. Such anomalous origin takes place when the right subclavian is developed from the right seventh intersegmental artery and part of right dorsal aorta caudal to intersegmental artery; this is associated with disappearance of the right fourth arch [7] (Figure 2 ). This anomalous retroesophageal right subclavian artery that arises from the descending aorta rather than from the brachiocephalic artery may also compress the esophagus [4] .
The origin of the retroesophageal right subclavian artery (RRSA) as the last branch of aortic arch is a common congenital aortic arch anomaly with a reported prevalence of 0.4%-2% [8] . Of these cases 15% exhibit a retrotracheal course, with the remaining specimens resulting in the retroesophageal variant [9] .
Since the incidence of a right retroesophageal subclavian artery (RRESA) is reported to range from 0.4% to 2%, although described as usually asymptomatic, the RRESA can cause dysphagia lusoria as a clinical finding, due to the compression of the esophagus between the right common carotid artery and the trachea anterior to it and the right subclavian artery posterior to it [10] .
The RRESA is more frequent in women and mongoloid children (Down syndrome) and is also associated with chromosome 22q11 deletion (DiGeorge syndrome) [11] .
Right aortic arch with aberrant left subclavian artery and left aortic arch with aberrant right subclavian artery were seen associated with extensive airway compression in children referred for cross-sectional imaging [12] . It is reported that only 5% of these patients have associated with airway symptoms. Patients who present with airway symptoms have been found to have an associated large Kommerell's diverticulum (a pseudodiverticulum formed because of remnant of the left aortic arch at the origin of left subclavian artery) or "tight" ligamentum arteriosum [13] .
The presence of a RRESA should be considered especially when ischemia of the upper limb is severe and occlusion is located at the shoulder level [14] . This is a clear example of when knowledge of an anatomical variation is helpful in clinical practice. Correct identification of these vessels is very important for appropriate invasive techniques in order to achieve desired objectives and to avoid major complications during vascular surgery [15] .
The awareness of such variations in the origin is of utmost importance during Doppler scanning of blood vessels for clinical diagnosis and surgical management.
With more and more technical advancement, clinicians dealing with the arch of aorta and the great vessels should be aware of these variations. Furthermore anatomical variations are needed to be reported constantly so that physicians and anatomists can ensure forward progress scientifically, so also knowledge of the development of the cardiovascular system could be useful for better understanding of the pathophysiology of the variation and that knowledge should be applied to recognize the variations.
